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* NOTICES * 

Japan Patent Office is n t resp nsible for any 
damages caused by the use f this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On one field of a nonmagnetic base material, it has a two- layer coat at 
least, and the best layer of a coat is 0.2-0.5 micrometers. It is a magnetic 
layer with thickness and, for the magnetic layer of this best layer, a mean 
particle diameter is 0.1-0.3 micrometers. aluminum2 03 containing an inorganic 
substance Magnetic-recording medium which is a magnetic layer containing grain. 
[Claim 2] Thickness t and aforementioned aluminum2 03 of the aforementioned best 
layer magnetic layer Magnetic-recording medium of the claim 1 whose mean- 
particle-diameter d of grain is t/d=1-4. 

[Claim 3] aluminum2 03 containing the aforementioned inorganic substance 
Magnetic-recording medium of the claims 1 or 2 whose contents of grain are 0. 4 - 
16wt% of the aforementioned best layer. 

[Claim 4] Aforementioned aluminum2 03 One magnetic-recording medium of the claims 
1-3 whose inorganic substances contained to grain are one or more sorts in Si, 
Fe, Ti, W, Mg, and Mn. 

[Claim 5] the time of the aforementioned inorganic substance converting into 
Si 02, Fe2 03, Ti02, W03, and MgO and MnO, respectively — a grand total — 
aforementioned aluminum2 03 0.05 - 5. 0wt% of grain — magnetic-recording medium 
of the claim 4 to contain 

[Claim 6] Aforementioned aluminum2 03 One magnetic-recording medium of the claims 
1-5 which grain calcinates the mixture of an aluminium compound and an inorganic 
compound, and is obtained, and the aforementioned inorganic substance contains 
inside grain. 

[Claim 7] One magnetic-recording medium of the claims 1-6 in which the 
aforementioned coat was formed by the wet-on-wet application method. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the magnetic-recording medium 

which has a coat more than two- layer. 

[0002] 

[Description of the Prior Art] in order to prevent trauma of the magnetic layer 
by the slide contact to the magnetic head by magnetic-recording mediums, such as 
an audio, a video, a floppy disk, and a tape for computers, — aluminum203, Cr2 
03, Ti02, Si 02, SiC, alpha-Fe2 03, and Zn02 etc. — generally adding nonmagnetic 
inorganic material powder is performed however — if the modality of charge grain 
of non-equipments to add, grain size, and an addition are not chosen pertinently 

— damaging the magnetic head or increasing the amount of wear of the magnetic 
head **** — the e I ectromagnet i sm of a magnetic-recording medium — the transfer 
characteristic is degraded 

[0003] For this reason, the above nonmagnetic inorganic material powder of a high 
degree of hardness is chosen, and it is independent, or this is combined, it 
adds, and the magnetic layer is reinforced. However, in connection with the 
enhancement in the demand performance of magnetic-recording mediums, such as 
videotape and a tape for digital devices, smoothing of the front face of a 
magnetic-recording medium progressed by adoption of particle magnetism powder, 
adoption of a high dispersibi I ity binder, etc. in recent years, and the 
inclination that the endurance of a magnetic layer, a fricative stability, head 
adherabi I ity, etc. deteriorate is becoming strong. For this reason, the endurance 
of a paint film is strengthened much more and to raise the head cleaning effect 
i s des i red. 

[0004] if the nonmagnetic inorganic material powder generally used conventionally 
is used for such a h i gh I y. ef f i c i ent magnetic-recording medium — e I ectromagnet i sm 

— since the transfer characteristic gets worse, or a damage occurs in a magnetic 
layer to a durable run since the reinforcement effect is inadequate, or the head 
cleaning effects run short, head adhesion increases and the problem of an output 
dec I ining arises 

[0005] Making abrasion resistance improve is indicated, without the 
dispersibi I ity of the nonmagnetic powder in the inside of a magnetic layer 
improving, and degrading the smooth nature of a magnetic layer by using for JP, 4- 
59690, B the nonmagnetic powder which covered the grain front face with the 
aliphatic compound. However, since the demand performance to a magnetic-recording 
medium is improving, it cannot be said that it is enough in respect of endurance, 
the cleaning effect of the magnetic head, etc. 

[0006] For this reason, these people are a I pha-a I umi num2 03 which contained the 
inorganic substance in JP, 4-2481 1 9, A. The magnetic-recording medium which the 
magnetic layer was made to distribute is proposed. alpha-aluminum2 03 which 
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contained the inorganic substance according to this proposal It can consider as 
the magnetic-recording medium whose still life the head cleaning effect improved 
as compared with old nonmagnetic inorganic material powder, had little head 
adhesion, whose endurance of a magnetic layer improved further, and improved by 
using. In this case, at the example of this official report, it is 3 micrometers. 
The tape which has the magnetic layer of a monolayer is used. 
[0007] However, this medium is still also insufficient in respect of the head 
blinding or the still life. If it is going to record and play only the so-called 
virgin tape which is not run after a manufacture, and the tapes with few usage 
counts with the head used especially, the head cleaning effect is inadequate, a 
head blinding arises with the number of virgin tapes of about 12 or less volumes, 
and it has been a big problem on actual use. 
[0008] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is 
having the outstanding head cleaning effect and a head blinding' s decreasing, 
there being little occurrence of a blinding and it having the outstanding 
endurance, even if it carries out record regeneration with the head worn out in 
the status with few un-running and usage counts, and offering the good magnetic- 
recording medium of a sti I I life. 
[0009] 

[Means for Solving the Problem] Such a purpose is attained by this invention of 
fol lowing the (1) - (7). 

(1) On one field of a nonmagnetic base material, it has a two- layer coat at 
least, and the best layer of a coat is 0.2-0.5 micrometers. It is a magnetic 
layer with thickness and, for the magnetic layer of this best layer, a mean 
particle diameter is 0.1-0.3 micrometers. aluminum2 03 containing an inorganic 
substance Magnetic-recording medium which is a magnetic layer containing grain. 

(2) Thickness t and aforementioned aluminum2 03 of the aforementioned best layer 
magnetic layer Magnetic-recording medium of the above (1) whose mean-particle- 
diameter d of grain is t/d=1-4. 

(3) aluminum2 03 containing the aforementioned inorganic substance The above (1) 
or (2) magnetic-recording mediums whose content of grain is 0.4 - 16wt% of the 
aforementioned best layer. 

(4) aforementioned aluminum2 03 grain — containing — having — an inorganic 
substance — Si — Fe — Ti — W — Mg — and — Mn — inside — one — a sort — 
more than — it is — the above — ( — one — ) - ( — three — ) — either — 
magnetic recording — a medium . 

(5) the time of the aforementioned inorganic substance converting into Si 02, Fe2 
03, Ti02, W03, and MgO and MnO, respectively — a grand total — aforementioned 
aluminum2 03 0.05 - 5. 0wt% of grain — magnetic-recording medium of the above (4) 
to contain 

(6) Aforementioned aluminum2 03 One magnetic-recording medium of above-mentioned 
(1) - (5) which grain calcinates the mixture of an aluminium compound and an 
inorganic compound, and is obtained, and the aforementioned inorganic substance 
contains inside grain. 

(7) One magnetic-recording medium of above-mentioned (1) - (6) in which the 
aforementioned coat was formed by the wet-on-wet appl i cat ion method. 
[0010] 

[Function] a coat two- layer [ at least ] to one field top of a nonmagnetic base 
material in the magnetic-recording medium of this invention — having — the best 
layer of a coat — a magnetic layer — it is — the thickness — 0.2-0.5 
micrometers it is — this best layer — a mean particle diameter — 0.1-0.3 
micrometers aluminum2 03 containing an inorganic substance Grain is included. 
[0011] By making a magnetic-recording medium front face contain an abrasives, by 
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operation of the abrasives projected from the front face, the front face of the 
magnetic head is ground at the time of the slide contact to the magnetic head, a 
head blinding can be prevented or endurance of the magnetic layer to a slide 
contact can be raised. 

[0012] aluminum2 03 containing the inorganic substance used by this invention For 
grain, it is calcinating simultaneously with an inorganic substance and an 
inorganic substance is aluminum2 03. It is in the status that it dissolved and 
the edge serves as the acute angle configuration as compared with the abrasives 
generally used further so far. for this reason, the head cleaning effect of it 
having been markedly alike and having excelled the abrasives used so far 
continues, and is acquired, further, the endurance of the magnetic layer using 
this abrasives over the slide contact to the magnetic head improves remarkably, 
and its still life improves 

[0013] Usually, in addition to the head cleaning effect or the effect which 
raises the endurance of the magnetic layer to a slide contact, such nonmagnetic 
inorganic powder is added in order to reinforce the intensity of a coat. 
Generally, the effect that the amount which projects from a coat front face 
decreases, and the coat thickness contained to the mean particle diameter of 
nonmagnetic inorganic powder raises the head cleaning effect and a still life 
although there are many amounts in which nonmagnetic inorganic powder is buried 
into a coat and the reinforcement effect of a paint film intensity is acquired 
when thick enough is hard to be acquired. 

[0014] For the magnetic-recording medium of this invention, it differs and it is 
0.2-0.5 micrometers which is depended on aforementioned JP, 4-2481 1 9, A about the 
thickness of the best layer magnetic layer. It carries out. Furthermore, for the 
abrasives used for this best layer magnetic layer, a mean particle diameter is 
0.1-0.3 micrometers. It is inorganic substance inclusion aluminum2 03. aluminum2 
03 which contains the inorganic substance which projects from the front face of 
the best layer magnetic layer by the relation between this magnetic layer 
thickness and the mean particle diameter of an abrasives even if content is the 
same The amount of grain increases, for this reason, aluminum2 03 containing the 
inorganic substance used by this invention Grain is markedly alike, the 
outstanding head cleaning effect is much more notably discovered, and a special 
effect is acquired to the bl inding of the magnetic head worn out by the medium 
especially with few un-running and usage counts. Such an effect is especially 
discovered notably, only when the thickness of the coat of the best layer and the 
mean particle diameter of an abrasives to contain are in the domain of this 
i nvent i on. 
[0015] 

[Elements of the Invention] Hereafter, the concrete configuration of this 
invention is explained in detail. 

[0016] For the magnetic-recording medium of this invention, it has a two- layer 
coat at least on one field of a nonmagnetic base material, and the best layer of 
this coat is 0.2-0.5 micrometers. It is a magnetic layer with the following 
thickness, and a mean particle diameter is 0.1-0.3 micrometers to this best layer 
further. aluminum2 03 containing an inorganic substance Grain (it is indicated as 
inorganic substance inclusion aluminum2 03 below) is included. The lower layer 
except the magnetic layer of the best layer is a magnetic layer or a non-magnetic 
layer among coats. The magnetic layer or non-magnetic layer of a lower layer has 
a configuration more than one layer or two- layer. When preparing a non-magnetic 
layer even if it consists of a magnetic layer and a non-magnetic layer, or 
although all the coats of a lower layer may be non-magnetic layers even if it is 
a magnetic layer, they usually use only the lowest layer as a non-magnet i c I ayer. 
In addition, in addition to such a coat configuration, the magnetic-recording 
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medium of this invention is the purpose which raises the adhesive property with a 
nonmagnetic base material, a lower layer magnetic layer, or a non-magnetic layer, 
and an under coat may be prepared or it may prepare a back-coat layer on the 
field of another side of the nonmagnetic base material which applied the magnetic 
layer if needed. 

[0017] inorganic substance inclusion aluminum2 03 used for the best layer 
magnetic layer mean particle diameter ****** — usually — 0.1-0.3 micrometers 
desirable — 0.20-0.30 micrometers it is . The head cleaning effect of having 
projected on the front face of the best layer magnetic layer, and having excelled 
in considering as such a mean particle diameter, and the effect of raising a 
still life are acquired. A mean particle diameter is 0.1 micrometers. If it 
becomes the following, the reinforcement effect of a magnetic layer will fall, 
the grade of the vegetation to a magnetic layer front face will also become low, 
the head cleaning effect will fall in critical ity, and practical use will not be 
borne in respect of the bl inding when using a wear head and a virgin tape 
especially. Moreover, a still life will also deteriorate in critical ity. 
moreover, 0.3 micrometers if it surpasses — the front-face nature of the best 
layer magnetic layer — getting worse — e I ectromagnet i sm — the transfer 
characteristic will fall A mean particle diameter is usually measured by the 
transmission electron microscope. 

[0018] Furthermore, thickness t and inorganic substance inclusion aluminum2 03 of 
the best layer magnetic layer of the magnetic-recording medium of this invention 
It is desirable that mean-particle-diameter d is t/d=1-4, and it is t/d=1.2-3. 8 
more preferably, the head cleaning effect of the magnetic-recording medium of 
this invention having been markedly alike, and having excelled in making t/d into 
this domain is acquired notably, and a still life improves remarkably further 
since the front-face nature of the best layer will become easy to get worse if 
t/d is too small — e I ectromagnet i sm — if there is an inclination that the 
transfer characteristic falls and it is too large on the other hand — inorganic 
substance inclusion aluminum2 03 of the best layer magnetic layer front face 
since the grade of vegetation becomes low — the head cleaning effect — falling 
— being easy — a sti I I I ife also becomes easy to deteriorate 
[0019] inorganic substance inclusion aluminum2 03 the content in the inside of 
the best layer magnetic layer — desirable — 0. 4 - 16wt% — it is 3 - 12wt% more 
preferably If there are too few contents, since the reinforcement effect of a 
magnetic layer will become that it is sufficiently hard to be obtained and the 
grade of the vegetation to a magnetic layer front face will also become low, the 
head cleaning effect becomes is hard to be acquired, and a still life also 
deteriorates, if many [ too ] — the front-face nature of the best layer magnetic 
layer — getting worse — easy — e I ectromagnet i sm — there is an inclination 
that the transfer characteristic falls 

[0020] Inorganic substance inclusion aluminum2 03 It is the oxide which contains 
elements, such as Si, Fe, Ti, W, Mg, and Mn, preferably as an inorganic substance 
to contain. In addition, especially desirable elements are Si, Fe, and Ti among 
these as an inorganic substance. 

[0021] inorganic substance inclusion aluminum2 03 the time of converting an 
inorganic substance into Si 02, Fe2 03, Ti02, W03, and MgO and MnO as a content of 
the inorganic substance to contain, respectively — a grand total — desirable 
0.05 - 5. 0wt% — it is 0.08 - 2. 0wt% more preferably The abrasives with the head 
cleaning effect of having excelled in making it containing by the technique of 
being such a content, for example, mentioning such an inorganic substance later 
much more, or the effect which raises a still life is obtained, inorganic 
substance inclusion aluminum2 03 since d i spers i b i I i ty will fall although the 
ground is not clear, if there are too many contents of an inner inorganic 
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substance — e I ectromagnet r sm — it becomes easy for the transfer characteristic 
to fall On the other hand, if too few, the head cleaning effect etc. will fall 
and it will become easy for effects, such as a sti I I life and a blinding, to 
fall. 

[0022] An inorganic substance is inorganic substance inclusion aluminum2 03. 
Although it may be unevenly distributed in the grain front face, existing 
homogeneously in grain is desirable. In addition, an inorganic substance is 
aluminum2 03 in the status of an oxide. It is dissolving or is aluminum2 03. In a 
crystal, a distributed precipitation is carried out and it exists. 
[0023] Inorganic substance inclusion aluminum2 03 Although the manufacture 
technique may be how, the mixture of an aluminium compound and an inorganic 
compound is calcinated and manufactured preferably. For example, the method of 
obtaining an aluminium compound by the technique of making it separating as a 
carbonate by the neutralization process, the recrystal I izing method, the ammonium 
hydrogencarbonate, etc. after mixing the component used as the oxide after baking 
in the solution containing aluminium compounds, such as an aluminum halogenide, 
an aluminum sulfate, and an aluminium nitrate, uniformly etc., and calcinating 
this. Or after mixing the component used as the oxide after baking in the 
solution containing organoa I umi n i urn compounds, such as a I kyl aluminum, such as 
aluminum alkoxide, such as an aluminum ****** side, aluminium ethoxyide, an 
aluminum iso ******** side, and aluminum butoxide, a tr imethy I aluminum, and a 
tr iethy I aluminum, an aluminum carboxylate, and an aluminum d icarboxyl ic-acid 
salt, uniformly and obtaining an aluminium compound in it by hydrolysis, the 
method of calcinating this etc. is in it. In addition, the desirable hydroxide of 
an inorganic substance element which carried out [ aforementioned ] the 
instantiation of the inorganic substance which turns into an oxide by baking, for 
example, a sulfate, an ammonium salt, a halogenide, etc. are mentioned. Moreover, 
what is necessary is for baking conditions to be about 1000-1400 degrees C in 
temperature, and just to make them into about 1 - 4 hours. 

[0024] In addition, inorganic substance inclusion aluminum2 03 manufactured in 
this way It changes and is aluminum2 03. A front face For example, the inorganic- 
coating type abrasives which processed using the aforementioned inorganic 
substance and was covered with the aforementioned inorganic substance, Usual 
aluminum2 03 which does not perform such processing Even if it used, when the 
ferromagnetic powder made detailed much more and the binder of high 
dispersibi I ity are used in connection with high-density- izing and short- 
wave I ength-i zing of a record signal, the enhancement effect of an improvement or 
still I ife of a bl inding is not acquired. 

[0025] There is especially no limit in the ferromagnetic powder used for the best 
layer magnetic layer, for example, various oxide magnetism powder, such as a 
ferromagnetic metal powder, cobalt covering f er romagnet i sm iron oxide powder, a 
ferromagnetic chromium-dioxide impalpable powder, and a barium ferrite, etc. is 
ment ioned. 

[0026] although they will not be limited if the configurations of ferromagnetic 
powder are configurations usually used, such as the shape of a needle and 
spindle, a grain, and tabular, — configurations, such as a grain and tabular, 
for example, it is the shape of needlelike or spindle desirable from that the 
effect of magnetic field orientation processing can expect more highly, the 
intensity of the longitudinal direction of the magnetic layer [ itself ] 
increasing, etc. need lei ike, if it is the spindle- 1 ike 

[0027] The mean major axis of ferromagnetic powder is 0.05-0.6 micrometers. 
Although the thing of the mean axial ratios 2-20 is desirable, it is the mean 
major axis of 0.08-0.4 micrometers still preferably. It is the thing of the mean 
axial ratios 4-15. If a mean major axis is too large, the bulk noise of a tape 
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will become large, and on the other hand, if too small, it will be easy to start 
flocculation of magnetic powder in magnetic coating. Moreover, when using a 
ferromagnetic metal powder as ferromagnetic powder used for a magnetic layer, 
ferromagnetic metals (Fe, Co, nickel, etc.) or the ferromagnetic alloy of those 
may be included 80% of the weight or more preferably 75% of the weight or more. 
[0028] The coercive force He of this ferromagnetic powder is 500-22000e still 
preferably 300 to 2500 Oe. If too small [ if He is too large, it will tend to 
become difficult to record a signal with a usual head, and ], the regeneration 
output of short wavelength record stops [ fully ] being obtained and is not 
desirable, moreover, saturation magnetization sigmas 50-180emu/g it is — 
desirable — 60-150emu/g it is . sigmas A regeneration output will become easy to 
dec I i ne if too sma II. 

[0029] 50 under magnetic layer composition - 95wt% of the content of the 
ferromagnetic powder in a magnetic layer is desirable, and it is 75 - 90wt% more 
preferably. When there are too many contents of ferromagnetic powder, there is an 
inclination that enhancement of the surface smooth nature by the calendering 
becomes difficult, and if too small, a regeneration output will tend to decline. 
[0030] The best layer magnetic layer of the magnetic-recording medium of this 
invention contains a binder. As a binder to use, the thermoplastics usually used, 
thermosetting resin, a reaction type resin, e I ectron-beam- i r radiation hardening 
type resins, or such mixture may be any. 

[0031] As the aforementioned thermoplastics, for example A vinyl chloride- 
acry I ic-ester system copolymer, A vinyl chloride-vinyl acetate system copolymer, 
a vinyl chlor ide-v i ny I idene-ch I or i de system copolymer, A vinyl chloride- 
acrylonitr i le system copolymer, an acryl ic-ester-acry lonitr i le system copolymer, 
An aery I ic-ester-v iny I idene-ch lor ide system copolymer, a methacry I ic-ester- 
v iny I idene-ch lor ide system copolymer, A methacry I ic-ester-ethy I ene system 
copolymer, a polyvinyi-f I uor ide-v iny I idene-ch lor ide-acry lonitr i le system 
copolymer, An acrylonitr i le-butadiene system copolymer, polyamide resin, a 
polyvinyl butyral, a cellulosic (a cellulose acetate butylate and cellulose die 
acetate — ) Styrene butadiene system copolymers, such as a cellulose triacetate, 
cellulose propionate, and a nitrocellulose, a polyester resin-****** vinyl ether 
acrylic-ester system copolymer, amino resin, the thermoplastics of a synthetic- 
rubber system, etc. can be raised. These may be used by kind independent and may 
be used combining two or more sorts. 

[0032] Among these, as what is used preferably, a vinyl chloride system resin and 
a polyurethane resin are combined. As a vinyl chloride system resin, what 
contains sulfur (S) as a polar group is desirable, and especially a su I f ur i c-ac i d 
machine and/or a sulfonic group are desirable. It is desirable that it is Y=Na in 
-S04 Y and -S03 Y although Y may be any of H and alkali metal, and they are 
especially -S04 Na and -S03 Na as a su I f ur i c-ac i d machine and a sulfonic group. 
The ratio is arbitrary, when both may be contained and both are included, even if 
these sulfur i c-ac ids machine and a sulfonic group are either. 

[0033] Moreover, a polyurethane resin may contain S or P inclusion polar group. 
As such an S inclusion machine, as -S03 Y (sulfonic group), -S04 Y (sulfur i c-ac id 
machine), and a phosphoric-acid inclusion polar group Although one or more sorts 
0 f ******** acid-radical =P03 Y, phosphine acid-radical =P02 Y, and ** phosphihe 
acid-radical =P0Y (Y is H or alkali metal) are desirable Among these, especially 
as Y, Na is desirable and, as for especially these polar groups, it is desirable 
to be contained 0.02 to 3% of the weight 0.01 to 10% of the weight in a molecule 
as an atom. Even if these exist in the principal chain of a skeleton resin, they 
may exist during branching. 

[0034] Moreover, as the aforementioned thermosetting resin or a reaction type 
resin, the mixture of phenol resin, an epoxy resin, a polyurethane hardening type 
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resin, a urea-resin, melamine resin, an alkyd resin, silicone resin, an acrylic 
reaction resin, the amount polyester resin of macromo I ecu I es ? and an isocyanate 
prepolymer, the mixture of a methacrylate copolymer and a di isocyanate 
prepolymer, a formaldehyde resin, a polyamine resin, etc. are raised, for 
example. These may be used by kind independent and may be used combining two or 
more sorts. 

[0035] Moreover, in case the above-mentioned binder is used, as a cross linking 
agent, various poly isocyanate, especially a di isocyanate can be used and one or 
more sorts of a tolylene d i i socyanate, hexamethy lene d i i socyanate, and a 
methylene di isocyanate are desirable [ it is desirable that the cross linking 
agent is also contained in a nonmagnetic substratum layer, and ] especially, that 
in which these cross linking agents have two or more hydroxy I groups, such as a 
trimethylol propane, — denaturation — it is desirable, and especially the thing 
to use as an isocyanurate type cross linking agent which the cross linking agent 
or di isocyanate compound 3 molecule combined the bottom combines with the 
functional group contained to a binder resin, and constructs a bridge in a resin 
As for the content of a cross linking agent, it is desirable to consider as 10 - 
30 weight section to the resin 100 weight section. What is necessary is just to 
heat at 50-70 degrees C in heating oven generally for 12 to 48 hours, in order to 
harden such thermosetting resin. 

[0036] What hardened the e I ect ron-beam- i r radiation hardening type compound as a 
binder further again, i.e., the thing using the e I ect ron-beam- i r radiation 
hardening type resin, is suitable. As an example of an e I ect r on-beam- i r radiation 
hardening type compound, for example A ma I e ic-anhydr ide type, An urethane (meta) 
acrylic type, an epoxy (meta) acrylic type, A polyester (meta) acrylic type, a 
polyether (meta) acrylic type, Unsaturat i on prepo I ymer ; ether (meta) acrylic 
types, such as a polyurethane (meta) acrylic type and a po I yam ide (meta) acrylic 
type, Po I yf unct i ona I monomer, such as an urethane (meta) acrylic type, an epoxy 
(meta) acrylic type, a phosphoric-ester (meta) acrylic type, an aryl type, and a 
hydrocarbon type, etc. is raised. These may be used by kind independent and may 
be used combining two or more sorts. 

[0037] the content of the binder in these magnetic layers — usually — the 
ferromagnetic powder 100 weight section — receiving — 10-30 weight section — 
it is 15 - 25 weight section more preferably If there are too few contents, the 
intensity of a magnetic layer will fall, for example, run endurance will tend to 
fall, if many [ too ], in order that the amount of ferromagnetic powder may 
decrease on the other hand — e I ectromagnet i sm — it becomes easy for the 
transfer characteristic to fall 

[0038] Furthermore in the best layer magnetic layer, it is above-mentioned 
inorganic substance inclusion aluminum2 03. You may make inorganic nonmagnetic 
powder, such as alpha-Fe2 03 generally used as an abrasives, Ti02, graphite, CaO 
and Si 02, Cr2 03, SiC, CaC03, BaS04. ZnO, Mg0 f boron nitride, and TiC, etc. 
contain otherwise. When making such an abrasives live together, the content of 
these abrasivess is inorganic substance inclusion aluminum2 03. Less than 
[ 40wt% ] in [ all / that was doubled ] an abrasives is desirable. Moreover, in a 
magnetic layer, you may add lubricant, such as dispersants, such as a surfactant, 
a higher fatty acid, fatty acid ester, and a silicone oil, and the various 
additives with which others are usually used if needed. 

[0039] The thickness of the best layer magnetic layer is 0.2-0.5 micrometers. You 
may be 0.3-0.5 micrometers preferably, a magnetic layer — 0.2 micrometers the 
thickness of the following — the front-face nature of the best layer magnetic 
layer — getting worse — el ectromagnet ism — the transfer characteristic will 
fall The thickness of a magnetic layer is 0.5 micrometers. Inorganic substance 
inclusion aluminum2 03 contained if it surpasses The amount buried in the best 
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layer magnetic layer increases, the amount which projects from a coat front face 
decreases, the head cleaning effect falls in cr it ical ity, and practical use is 
not borne in respect of the blinding when using a wear head and a virgin tape 
especially. Moreover, a still life will also fall in critical ity. Moreover, when 
record wavelength is short, a self-demagnetization loss becomes large and an 
over-writing property also gets worse. 

[0040] When the lower layer coat of the magnetic-recording medium of this 
invention is a magnetic layer, the configuration of the magnetic layer of a lower 
layer is good almost like the configuration of the best layer magnetic layer 
then. However, although inorganic substance inclusion aluminum2 03 contained in 
the best layer magnetic layer for the enhancement in the head cleaning effect or 
a still life may be used for a lower layer magnetic layer, it is added in order 
that the nonmagnetic inorganic powder in a lower layer may mainly raise the 
intensity of a paint film, and the inorganic nonmagnetic powder used for the 
general above as an abrasives may be made to contain. Moreover, in order to 
prevent electrification of a magnetic-recording medium to the lower layer coat 
which touches a lower layer, especially the best layer magnetic layer, it is 
desirable to make an antistatic agent like carbon black contain. 
[0041] When a lower layer coat contains a non-magnetic layer, it is good also as 
being the same as that of the aforementioned lower layer magnetic layer 
composition except having changed to the non-magnetic layer at ferromagnetic 
powder, and having used nonmagnetic powder. Various inorganic powder can be used 
for nonmagnetic powder, for example, a needlelike nonmagnetic iron oxide (alpha- 
Fe2 03) etc. can be used. However, by using a spherical ultraf ine particle iron 
oxide, it can consider as high di spers ibi I ity and the filling factor of the grain 
in a non-magnetic layer can be enlarged, for this reason, the front-face nature 
of the non-magnetic layer [ itself ] — good izing — as a result, the front- 
face nature of the best layer magnetic layer — being good — becoming — 
electromagnet ism — the transfer characteristic improves In addition, JP, 63- 
191315, A and need lei ike alpha-Fe2 03 which is indicated by the 63-191318 official 
report You may use various nonmagnetic powder, such as spherical titanium oxide. 
Moreover, when a non-magnetic layer touches the best layer magnetic layer, in 
order to prevent electrification, it is desirable to make an antistatic agent 
like carbon black contain. 

[0042] The binder used for a non-magnetic layer, a solvent, an abrasives, 
lubricant, etc. may be the same as that of what was used for the lower layer 
magnetic layer mentioned above. 

[0043] although the mode more than two- layer is also included as a coat of a 
lower layer including a magnetic layer and a non-magnetic layer — the thickness 
of a coat — a grand total — desirable — 1.5-2.5 micrometers more — desirable 

— 1.8-2.2 micrometers it is . if a lower layer is too thin — the influence of 
the front-face nature of a nonmagnetic base material — receiving — being easy - 

- the result the surface roughness of a lower layer — getting worse — the 
upper surface roughness — getting worse — being easy — electromagneti sm — it 
is in the inclination that the transfer characteristic falls Moreover, since a 
light transmittance becomes high, it becomes a problem when change of a light 
transmi ttance detects a tape edge. Moreover, even if it thickens a lower layer 
above to some extent, especially a performance does not improve. 

[0044] What is necessary is for there to be especially no limit and just to 
choose it suitably in consideration of the solubility of a binder, a 
compatibility, etc. as a solvent used at the time of coating manufacture, 
although coating is produced using the component of such best layer magnetic 
layer composition, and lower layer magnetic layer composition and lower layer 
non-magnetic layer composition. For example, a diluent or solvents, such as 
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dimethyl formamides, such as furans, such as ether, such as alcohols, such as 
ester, such as aromatic hydrocarbons, such as ketones, such as an acetone, a 
methyl ethyl ketone, a methyl isobutyl ketone, and a eye I ohexanone, toluene, a 
xylene, and ethy I benzene, an ethyl formate, ethyl acetate, and butyl acetate, a 
methanol, ethanol, the isopropanal parole, and a butanol, an isopropyl ether, 
ethyl ether, and a dioxane, a ********** furan, and a furfural, and a vinyl 
pyrrol idone, be mentioned What is necessary is just to use these solvents etc. as 
single solvents or these partially aromatic solvents. Moreover, there is 
especially no limit in the content of the solvent in coating, the mixed 
proportion of a solvent, etc., and there is especially no limit also in the 
technique of mixing these composition components, solvents, etc. that what is 
necessary is just to determine suitably in consideration of composition, the 
manufacture technique, or a method of application of coating etc. 
[0045] What is necessary is for there to be especially no limit in the quality of 
the material used as a nonmagnetic base material, to choose from the various 
flexible quality of the materials and the various rigid quality of the materials 
according to the purpose, and just to consider as a predetermined configuration 
and dimensions, such as the shape of a tape, according to various specification, 
although magnetic coating or coating for non-magnetic layers is applied to a 
nonmagnetic base material so that it may become the coat of such a configuration. 
For example, as flexible quality of the material, various resins, such as 
polyolef ines, such as polyester, such as a polyethylene terephtha I ate (PET) and 
polyethy lenenaphthalate, and polypropylene, a polyamide, a polyimide, and a 
polycarbonate, are mentioned. 

[0046] As a method of application, if it is the technique usually used, you may 
be what technique and it will not be limited especially. Although all can use the 
so-called sentiment-on dry method of application which applies one layer on the 
so-called wet-on-wet method of application which carries out the superposition 
application of the coat more than two-layer by the damp or wet condition, or a 
nonmagnetic base material, and applies the upper layer further after drying this 
coat in case the coat more than two- layer [ containing a magnetic layer ] is 
applied on a nonmagnetic base material, it applies by the wet-on-wet method of 
application preferably by the ground of a grade excellent in especially the 
productivity. In this case, it is desirable that 10% or more of the organic 
solvent remains in a lower layer at the time of the upper application. 
[0047] Moreover, as an appl i cat ion means to use, although you may be which 
technique, such as the gravure coat method and the reverse-video roll coat 
method, for example, the technique using the grounds, like operability and a 
productivity are high to a die nozzle coating machine is desirable. 
[0048] In addition, as magnetic head used to the magnetic-recording medium of 
this invention, although a laminating type, MIG type, or a ring type may be any, 
the gap section of these heads starts being attached, and an amount is 5-10 
micrometers. When it wears out to a grade, it has the outstanding blinding 
prevention effect. 
[0049] 

[Example] Hereafter, an example explains this invention concretely. 
[0050] Example 1 [coating composition for the best layer magnetic layers] 
Ferromagnetic powder (Co-FeOx : 1 . 33 <=x<=1. 50: BET 50m2/g) 100 weight section Vinyl 
chloride system copolymer (MR110 : Nippon Zeon Co., Ltd. make) 10 weight section 
Polyurethane system resin (N-2304 : Japan polyurethane company make) 10 weight 
section Inorganic substance inclusion aluminum2 03 (abrasives) It is shown in 
Table 1. Fatty acid 0.5 weight section Fatty acid ester 0.5 weight section Methyl 
ethyl ketone 350 weight section [0051] The above-mentioned constituent is fed 
into a ball mill, and carried out stirring variance, after variance, 3 weight 
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section addition of the poly-i socyanate (coronate L: Japan polyurethane company 
make) was carried out, it carried out stirring mixture further, and coating for 
the best layer magnetic layers was prepared. In addition, inorganic substance 
inclusion aluminum2 03 The modality and inorganic substance inclusion aluminum2 
03 of the content in the inside of particle size and a magnetic layer, and an 
inorganic substance The content of an inner inorganic substance is shown in Table 
1 . 

[0052] 

[Coating for lower layer magnetic layers] 

Ferromagnetic powder (Co-Fe0x : 1 . 33 <=x<=1 . 50 : BET 35m2/g) 100 weight section Vinyl 
chloride system copolymer (MR110 : Nippon Zeon Co., Ltd. make) 10 weight section 
Polyurethane system resin (N-2304: Japan polyurethane company make) 10 weight 
section Cr2 03 4 weight section Carbon black 10 weight section Fatty-acid 0.5 
weight section Fatty acid ester 0.5 weight section Methyl -ethyl -ketone 400 weight 
section [0053] The above-mentioned constituent is fed into a ball mill, and 
carried out stirring variance, after variance, 3 weight section addition of the 
po I y-i socyanate (coronate L: Japan polyurethane company make) was carried out, it 
carried out stirring mixture further, and coating for lower layer magnetic layers 
was prepared. 

[0054] It changes to [coating composition for lower layer non-magnetic layers] 
ferromagnetic powder, and is alpha-Fe2 03. It used, and also it considered as the 
above-mentioned coating composition for lower layer magnetic layers, and the same 
composition, and coating for lower layer non-magnetic layers was prepared 
simi lar ly. 

[0055] Using coating for the best layer magnetic layers and coating for lower 
layer coats (the object for magnetic layers, and for non-magnetic layers) which 
carried out [ above-mentioned ] manufacture, two- layer simultaneous painting was 
carried out on the nonmagnetic base material by the wet-on-wet method of 
application by the die nozzle coating machine, and the magnetic tape for VHS for 
120 minutes of sample numbers 1 — 1 1 was created through each process of the 
disconnection to a calendering, heat curing, and 1/2 inch width of face, in 
addition, the paint film thickness after heat curing — a lower layer coat — 2.0 
micrometers the best layer magnetic layer — 0.4 micrometers it was . 
[0056] the electromagnet i sm of the magnetic tape sample obtained by the technique 
shown below — as transfer characteristic, Y-S/N and C-S/N were measured, the 
repeat driving test under a [condition **] high-humidity/temperature environment 
and the blinding examination using the magnetic head of which [condition **] wear 
was done were performed as evaluation of a blinding, and the still life was 
evaluated further A result is collectively shown in Table 1. 

[0057] < — electromagnet ism — transfer characteristic > Y-S/N : ******** Schwartz 
noise meter UPSF2 and VTR by Victor Co. of Japan, Ltd. BR7000A was used, and 50%, 
the white signal was recorded, it reproduced, and dB display of the difference 
with the reference tape (VRT-2) by Victor Co. of Japan, Ltd. was carried out. 
[0058] C-S/N: ******** Schwartz noise meter UPSF2 and VTR by Victor Co. of Japan, 
Ltd. BR7000A was used, and the chroma signal was recorded, it reproduced, and dB 
display of the difference with the reference tape (VRT-2) by Victor Co. of Japan, 
Ltd. was carried out. 

[0059] <Blinding evaluation examination> [condition **] The strike was repeated 
under 60 degrees C and 80% of the high-humidity/temperature environment, and the 
number of times of a pass at the time of a bl inding occurring was shown in order 
to mainly evaluate the blinding by degradation of the endurance of a magnetic 
layer. In addition, the judgment of blinding occurrence was based on the time of 
the recorded regeneration output of a color bar signal declining 30%. 
[0060] [condition **] — the purpose which mainly evaluates the head cleaning 
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effect — being attached — taking out — an amount — 10 micrometers up to — 
the worn head — Matsushita VTR NV-FS800 was equipped, two or more color bar 
signals were first recorded for every volume using the sample tape which is not 
run [ which was obtained ] after a manufacture, the run which reproduces this was 
performed continuously, and it expressed with the number of turns of a tape until 
a blinding occurs. In addition, the judgment of blinding occurrence presupposed 
that it is the same as that of [condition **]. 

[0061] <Still life evaluation examination> Time until an output declines 70% in 
the state of a still under a -10-degree C environment as compared with the first 
stage was shown. 
[0062] 
[Table 1] 
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[0063] Inorganic substance inclusion aluminum2 03 used for the example of 
comparison 1 best layer magnetic layer Changed and unsettled a I pha~a I umi num2 03 
(the conventional article) was used, and also the magnetic tape for VHS of sample 
numbers 21 and 22 was created like the example 1. 

[0064] the obtained magnetic tape sample — an example 1 — the same — carrying 
out — electromagnet ism — the transfer characteristic, the blinding evaluation 
examination, and the still life evaluation examination were performed A result is 
collectively shown in Table 1. 

[0065] It considered as the thickness which shows the thickness of the coat of 
the example 2 best layer magnetic layer and a lower layer magnetic layer in Table 
2, and others created the magnetic tape for VHS of sample numbers 31-36 as the 
same coating composition as the sample number 2 shown in Table 1. 
[0066] the obtained magnetic tape sample — an example 1 — the same — carrying 
out — electromagnet ism — the transfer characteristic, the blinding evaluation 
examination, and the still life evaluation examination were performed A result is 
collectively shown in Table 2. in addition, e lectromagnet ism — the transfer 
characteristic was the same as that of the sample number 2 of an example 1 
[0067] 
[Table 2] 
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[0068] It is 2. 4 micrometers about the thickness of the example of comparison 2 
best layer magnetic layer. It carried out, and presupposed that it is the same as 
that of the best layer magnetic layer of the sample number 2 which shows 
composition of magnetic coating in Table 1 f only the best layer magnetic layer 
was considered as the configuration of a monolayer on the nonmagnetic base 
material, and others created the magnetic tape for VHS of a sample number 41 like 
the example 1. 

[0069] the obtained magnetic tape sample — an example 1 — the same — carrying 
out — electromagnet i sm — the transfer characteristic, the blinding evaluation 
examination, and the still life evaluation examination were performed A result is 
collectively shown in Table 2. in addition, e I ectromagnet i sm — Y-S/N was 
[ +3. OdB and C-S/N of transfer characteristic ] +3. OdB 

[0070] Inorganic substance inclusion aluminum2 03 used for the example of 
comparison 3 best layer magnetic layer It changes and is alpha-a Iuminum2 03 by 
the oxide of Si, Fe, and Ti. The abrasives which covered the front face was used, 
and also the magnetic tape for VHS of sample numbers 51-53 was created like the 
example 1. 

[0071] the obtained magnetic tape sample — an example 1 — the same — carrying 
out — e I ectromagnet i sm — the transfer characteristic, the blinding evaluation 
examination, and the still life evaluation examination were performed A result is 
collectively shown in Table 3. 
[0072] 
[Table 3] 
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[0073] the magnetic-recording medium which used the abrasives of this invention 
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for the best layer magnetic layer as shown in Table 1, 2, and 3 — 
electromagnet ism — it turns out that the result of the transfer characteristic, 
a blinding evaluation examination, and a still life examination is excellent, and 
the head cleaning effect of a blinding evaluation examination [condition **] is 
especially excellent It turns out that the thing using the conventional abrasives 
or the covered type abrasives is inferior in a blinding and a still life, and 
what thickened the thickness of the best layer magnetic layer further, and was 
considered as the monolayer configuration is inferior in the head cleaning 
effect, and the blinding by endurance degradation and still life of a magnetic 
layer are inferior. 
[0074] 

[Effect of the Invention] According to this invention, it can have the 
outstanding head cleaning effect and the good magnetic-recording medium of the 
outstanding endurance and the outstanding still life can be offered. 



[Translation done. ] 
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[0012] *«8Br^t»4««l»*S«-r*A 1 , O 

fz^v f tommies? zm&&&mb<fa±is, 
[ o o i 3 ] ccd j: 5 K#w&mm&mz. mm. ^ ? 

^* F*y-->^»****^-/:?*:GLh3 

[0014] ^M30aftiBMIt»». SWB1$HW4 - 
248 1 1 9#^(CJ:Sfc©£tM&9. S±Jl^tt 
HOJl^^rO. 2-0. 5/zm±T*. SfcK, 



(3) *»H*7 - 1 82 6 5 0 

4 

Jdi«Mfc«c»*W»»tt¥«WI»^0. 1-0. 3 

nm <omMto&nA i , o 3 r&£„ commmmzt 

< ft/cv. 7 K * y - ^ > $fa«#-Jl WSteSSi 0 > 8f 
[0015] 

[0016] *J®!J!0^^KftK. ^HBttX»»0 
— #<D®±K. 4>fc< £4>2Jg©&]SJg£*rU C<2>& 
KH(D^±Ji#0. 2-0. 5Mm«T©i¥S*fe^» 
ttJBr*f3, 3 6KC©*JdBfc¥$tiS#0. 1- 
20 0. 3 Mm ©*K*»S:*ftr&A 1 , 0 3 <D%& (JSTF 

«*»^*a i , o 3 iiatrr &) mmm<D5 
[0017] Bdcmmw&icm^&mmaismA 1 , o 

3 (DW-tytiL&tUXte* ii«0. 1-0. 3/2m,$f^ 
L<«0. 2 0-0. 3 0tfm C(DJ:^W 

Ttm^ ¥&tt&». a*. ^iSMmT-ii^tc 

[0018] S ^fc. ^IQOKMB^KflcOfiiJBfiS 
flJl<DJ¥$ t i»MA 1 2 0 3 0¥^l4Sd<b 
t/d=1^4t?*SCi»*L<. J:WSL 
50 <«t/d=l. 2-3. 8f^5. t/d^CCD^H 



5 

cooi9] iraMA i , o, cD^_biie^Ji*r 
<«3-i 2 W t%r&£ t , *ff«^<c-rtfsi, 

[0 0 2 0 ] mmm^A i , o 3 *^rr*«*»»± 

Itli. ^il<«Si, Fe, Ti, W, Mg^O* 

«fJC»*L/C»7C*«. £ft£<D5?3, Si, FeW 
T i rfc*. 

[0021] mwtotsmA 1 , o 3 nfi&mr&mmsv 
^mtux\t % msm&*ti*tis io, > Fe, o 

, , TiO, , W0 3 . MRO*J«fc0fMnOCC*»0fc 
it, tt«-t»*U<W0. 05-5. 0wt%, <fc0# 
*L<«0. 0 8-2. 0wX%X$>2> a Z<D£*>tjimm 

?t^c<tr 4 ^o— js-r<ti/c^!7 f* v-->?$h 

*i£ 0 ft«»£*A 1 , 0 3 foMVMOdWS^-r 
[0 0 2 2] ftriMkt** *a»4*A 1 2 0 3 &T^iJ 
[0 0 2 3] *«»^A 1 2 O, ©85Ba#ffi»ir©J: 

7;i^^A^ay>fb$>, «MtjU5^^a % ffl»r 
js-r&*ffi. aat>w\ r^s-**-* h+if-f F. r 



(4) »gS?7- 1 82 6 5 0 

6 

fcil-£U/cS, j!in*»»K:<fc0r^5x^A{b 

SEfcJ:»)BMb«5itt*«8««fitt, «*fctt««K*Lfc 
»*Ut»«WW7«©*K<b», KM. 7>*~*A 

10 1 0 00-1 4 o o •cskoskt, i-4B#r^mgi 

[0 0 2 4 ] frfc, COcfc SteW&OJdfcfM^WA 1 

, o 3 k*>*t, ai, o 3 oSHfcttitiXltKMHii 

COJ:9tt*!Bl*ff*>ft^a*©A 1, 0 3 
ftffltr»T fc. iBfiMt^©I»«K{b-t««Sfb«:i 4>tt-? 

ffifflb/c^ ate* DO^#^x^;l/7>f7CDrSj±^I 

20 [0 0 2 5] «JJB»tt««:ffli^%«tt»*cc«JRptc 

pmttn < , 0^ *. kz&w&^m^ **>\> bmm&m 

[0 0 2 6] »«, ttMtt. & 

C i , E&fflt g ftBCDA^Xr AOttdWff * S C £ i^ 
30 [0 02 7 ]18fiS^(D¥^itJO. 0 5-0. 6 
*0<«, ?^S0. 08-0. 4 Mm, ^«U:b4 

^ 3ffiS1£0£JB (Fe, Co, Ni«) *^W«CD 

40 [0 0 2 8 ] C©»fflt»*©««AHc », 3 0 0- 
2 5 0 00e. $6CC$?*L<»5 0 0 -2 2 0 OOeTifc 

fflfiWbas 6i. 5 0- 1 8 Oemu/q ^L<«6 0 
-1 5 Oemu/q T£>£ 0 as f SiSStt^ 

[0 0 2 9 ] »ttJB*6D»»tt»5ROS*fi«, ®&m 
Ol£tp<DS 0-95wt%^*o<, J:Dffil<»7 
50 5-9 0wt%-C£>£„ aHBKB^O»«Jl^rd r «& 



7 

[0030] «^Ofi^ffi^»0«iAHttil»tS 

it'^M^, &{bfc?xju-&{b^xy?=>^ifc 
y ;i,®x;* TJ\s-&4t ex <; ?>m&m&fc J*?v 

JUKx^^^-Mbtr-U^^M^ p***y;U 

ix^fjb-xfu>^i^ #y#Hbtfx;u-t& 
fbtrxy^>-y* ynx h v frm&m&t*. rwu 

o-^M;r-fef-F, ^p-^T'nt'n-K x 

# y xxf^W- ^ n p txji/x-f^T * y 
[0032] c*i6<D5*3T\ $f^L/<fflt^e>n^>^o 

(S) *SttiiUT4S«^»3!L<, 
M»*ycfcC//*/cttx;U*>»»*i»*0(r». HESS* 
i^i^^liutu, -so, y/-so 3 yk 

Y=Nat 4 -SO, Na, -SO, Na^^C 

t*micff*n>. enemas* x;M*>»*tt^*r 
[0033] i/c #y^u^>wntt. s*fc«p^ 

tf-S0 3 Y , -SO, Y (m 

£) . »; >@^Wffitt^i LX\t. ^^^>il=PO 
, Y, ^7^>»I=Pa Y, = 

poy (Y»H*fcttr;u*y^fe«) ©jieLhw* 

C©$5Y±0TfcH$CCNaa*#*O<* cn 
60«£St*. JMT-ibT^H^KO. 0 1-1011 

^0. o 2-3ms%^£nTi>£c<b*W£i< 

[oo34]sfc tir^mtttWfff 
cherts, Wx.tf % ^xy-j* x#*i4tf». * 



(5) »M¥7 - 1 8 2 6 5 0 

8 

y>u*>Wfcffl«B, J^R8f 111 . 

* ^ f»»i, ^ y 3 - >mn. r*?v Jimsasmn. w 
*H^s# y ^ jUBiti v ^r* -Y?i># y 

-h^scim, wcc, v y u>^y^r^ 
-K ^+if^^u>2>>ry^r^-h» ^^u>^^ 

oec^u/caa«w*/c«^^y5/r^- Mb£»3# 
L tc a y * u - h Moa^flMfQ i utm> * 
c u < . »d^ntc£«Sft*«tts« 

i^ltil^itS, a5«MO*#»«JIS 1 0 
20 0M«5fc*tU 1 0-3 0fiSfiSi-TSCi*«»*O 

M^-^t5 0-7 O'CKT 1 2-4 8»^ 

[003 6] 5 6K£fc*S£jM<t Utt, VTMfintK 

fb3Mb^»*iMbofc<>c>> T&fr*>^«jswwbs 

r^yju^-Y^ x^+i^ (^^) t 9 

30 yx-fjb (^^) r^y;i/^^7\ /j<y^u^> 
3?) r^y>n/^^y\ tfyrs k (^^) r^y^^^r 
^©^FtSfa^u^y ; x-fJi/ (^^?) r^y;u 

^u^> (^^) r^y;i/^^y\ x^=^^> 
U*) r^y^^^f^ (^^) y 

jb^^y\ ry^^^^J:?>v>>/ kd*-^>^^ 

[0 03 7 ] cn6»tt»*©S^fijoft#fiW % 51 
40 *»tt»*l 0 OmS0PCC^L/T 1 0-3 Oil 

& <fcwsi<»i5-25i«iir*5 1 ^wa^ 

[0 03 8 ] $ 6«cftJJBffl4JB*tc«, ±iSte»»^ 

wai, o 3 — fflLicwmttuxm^htix 

t^a-Fe, 0 3 . TiO, , ^7rO ( Ca 
O, SiO, . Cr, O s , S iC, CaC0 3 , Ba 

so, , zno, Mgo, mit^vm. t i cf « 



9 

g&z-ezm^z, ctxhommtto&Hmt, mm® 

[003 9] M±MW£MOI¥£t$> 0. 2-0. 5 u 
m*»*O<tt0. 3-0. Symi-n.. 
0. 2/im*i©I$rtt t &±M^I^<D£lMf$#li 

0. 5/2m£C**£, MtiMMAl, 0 3 

n»tt*>wfrr*. 

WtSiSftWAi, o 3 ». TB«SttB«cSt»ri 

*><fcli. TB. »K&J:*»tt»£S**TJg& 

[004 1] TB£«B##»ttB**t*t§^ #»tt 
m (tc w*?KffiB*cc x. T c > fcJSW W . 

63-1913 15^ 1^63-1913 1 8#&*MC 
fete. *-#>^5»^©J:5nt«WI»JbH&#*$-S 

[0043] r/io^pjii iTR as*. mum 



(6) »B*F7- 1 8 2 6 5 0 

10 

1. 8-2. TB3&n»Taf-5i. *Ktt 

*ia-r&»*«:iwiHitt*. T»«:*-53gaasi± 

10 [0 044] C©<fc^^«±S»tt«iae6iTBMttS 

^^TBk^1Ma«<fc<o^*M^riE*4*ff«-r 

< , tt^SJOSJBttfc J: Eft L r 5I^jM!R 
"T*itfJ:C^ «*.KT-teF>, -rf^x^U* h>, y 

h;ux> % f>i/>, x^;i^>^>«©3HH£K 
ffc**B % ftBx^Jk SS^^^Ox 

20 ;k xf;i/x-fik ^^-^th>^<Dx— ■rJi'iL fF 

<, B««:jSOTM?J»tB«. *BWtt*«r^6B 
x?U>f-t/7^l/-h (PET) , dfJxfU>t7 

tu7-f>i, tf'jrs f, d<y -r ^ f, *y#-#* 

- h «c^Oft«WIB^*(f ens. 

[oo4 6]i^<f:i>m mnm^htix^tt 
m&mtrzmz* 2BW±cDS6BB*aattsirfi» 

**C>tt#Btt3Wff±«:iBt»SL/. Ccd^MB^: 

ft«acc$6cc±B*sfemr-5i^bio>*'?x * f - 
so ^on^ciwsu^ 



(7) 



7-182650 



12 



[0050] mmm i 



[0048 ] &fc, **W©««iaiai#K:»UTffil» 

(Co -FeO,:l. 33£x£l. 50:BET 50m 2 /g ) 
mtV~)\,&#M&fc (MR110 : B#-tf 
^U*U*>3R»II (N-2304: B#tf ! J 



[0 04 9] 



[0 0 5 1 ] ±IBJfi««I*^^5^ficfS:A0rHB¥^ 

*fflBM*«95K (Co~FeO x :l 
*ffctf-JWR#«*tt (MR110 
#y$U*:/*tt» (N-2304: 
C r, 0 3 



i k^it. 

[0 05 2] 



1 0 011^ 

1 oti-gp 

1 011^ 

* 1 CC^T 
0. 5SS3P 
0. 5fl^ 
3 5 011^ 

o 3 t©i««0*SIB« 



33^x^l.50:BET 35m 2 /q ) 



[0 0 5 3 ] ±Mfl«*#--iU3A«:aAl/rW*» 
IfcStL ^M?6K:^»Hym-F (nn*-F 30 

[0 054 ] CTB^^Bm^ll^D %»K»^CC 
^ta-F ei 0 3 *ffl^fcKM*J*T«H«»ffl 

[0055] ±mKKLft*UMimmmitifttTMW 
^ratism»±(c2BniwfeRo, *u>dran 40 

X, fISWfc. 1/2 Y>*«^©ttK©#X»«TK 
3PHH»1~ 1 1012 0#JB©VHSS©B«^-:/* 

f&sofc. ft*, NkKftfik^itBmrFBiuui^ 

2. 0/im, ft±i»ttl3W0. 4amT'&o/c 0 
[0 0 5 6 ] TsBCCjnTSfrffir, #6n/ci^f-^ 
»<0«fl®SWHFttiOrY-S/N, C-S/N£3W5£ 



1 0 ommm 

1 0MSS& 

1 ocsas 

1 01M 

0. sssn 

0. 

4 0 01tf 
[0 0 5 7 ] <«H9E8mtt> 
Y-S/N : n-f>Va9;i/7ttiy>f^-$- 
UPSF2«L, B^tf^^-tt^VTR BR7 00 0 
A±*JBt». 5 Q%*7 4 HI#£iB». S*U B# 

[0 05 8] C-S/N : P-f*>f a V frVftMs A 
X*-%- UPSF2i, B*t^^-tHVTR 
BR70 0 0Ai^\ *nvfi#£3B» 4 H£U 
B*tf* ^ (VRT-2) <fc©*S:dB 

[0 05 9] <SK*0ffPOKM> 

spfim-rssw-c. 6 0 -a 8 0 %<DMwssmmmrfvm 

~«-"§©W£Htfja*3 0«fiTOfcifif*»»4 Ofc. 
[0 06 0 ] C^0] y-i>i^8i»* 
ff^/clK 1 0 Mm *rSf§3t8:fc 
K%fiT»VTR N V - F S 8 0 0 KttffU » 
6n/c«i6«7fetff©^^-^*a««fflt^ St* 1 



(8) S5W7- 1 8 2 6 5 0 

13 14 

CD) £|Hj*i£Lfc 0 [0 0 6 2 ] 

[0 06 1 ] <**;u^7ffHIRI&>- 1 0 - CO58»* [»1 ] 

m i 







tfftMAl 


i 0. 


t/d 














tffi 

Urn) 


mm 


(wt W) 




(wtH) 


a & 


Y-S/N 
(dB) 


C-S/N 
(dB) 




Ifefr© (-lot;) 
K£4«ft (#) 


I 


0.11 


S i 


0.12 


3.6 


7 




+3.0 


♦3.0 


20<UiLt 


MJJLfc 


120J5U: 


2 


0.22 


S i 


0.12 


1.8 


7 


mm 


+3.0 


+3.0 


200J£U 


20UUi 


120j£Ul 


3 


0.22 


Si 


0.12 


1.8 


0. 5 




+3.2 


♦3.2 


20QJ2U: 


17 


120JGU: 


4 


0.22 


S i 


0.12 


1.8 


1 5. 0 




+2. a 


♦2.8 


20QJ5U 


wot 


12QOh 


5 


0.28 


Si 


0.12 


1.4 


7 


S&ttH 


+3.0 


♦3.0 


200UU 


2QfeU: 


120Oh 


6 


0.22 


Fe 


O.G 


1.8 


7 




♦3.0 


♦3.0 


200O1: 


20£O: 


l2QULh 


7 


0.22 


Si+Fe 


0.5*0.6 


1.8 


7 


ami 


♦3.0 


♦3.0 


200Ulh 


20£Lt 


12QULL 


8 


0.22 


Ti 


1.0 


1.8 


7 




+3.0 


+3.0 


200Ja± 


MBlh 


120J£Lfc 


9 


0.22 


Si 


Q. 12 


1.8 


7 




+3.0 


♦3.0 


200JiLt 


20£Lh 


120RJh 


i o mm * 


0.07 


S i 


0.12 


5.7 


7 


ma 


4-3.2 


+3.3 


120 


7 


60 


l l Qt») * 


0.35 


S i 


0.12 


1.1 


7 




+1.8 


+1.8 


20QUU: 


20J£Ul 


12QULb 


2 1 tttK) 


0.22 






1.8 


7 




♦3.0 


♦3.0 


55 


5 


56 


2 2 (it*8 


0.22 






1.8 


7 




♦3.0 


♦3.0 


65 


5 


56 



[006 3] mm i 

ttWliP8K:itKfi#t2K 2 2(DVHSJ8<Df& 
[0 06 4] i6n/ci^f-7W?:|IWl ip]^ 

[0 06 5] HJ&#|2 



[006 6 ] »6tiyt««^-^Rtt*S»«l iH« 

[0067] 
[«2] 







t/d 


















mo 


(-io«c) 


























(#) 


3 1 Ctt«) 


1. 5 


6.8 


2. O 


150 


9 


no 


3 2 OtR) 


0. 8 


3.6 


2. O 


170 


10 


110 


3 3 CJttt) 


0. 6 


2.7 


2. 0 


180 


12 


110 


34 


0. 5 


2.3 


2. 0 


200OJ: 




120IOJ: 


36 


0. 4 


1.8 


2. 0 


2Q0ULfc 


2oat 


120ULL 


36 


0. 3 


1.4 


2. 0 


200OL 


20Ofc 


llOISLh 


4 1 Ufctt) 


2. 4 


10.9 




160 


9 


100 



[0 06 8] mm 2 1 CC^TWH*^ 2 ©SLhJHffl£» i Pl^i U 0 



(9) 



15 



[oo6 9] mt>titcM^r-7m$zmmmi mm 

ttaSEtttttttt* Y-S/N#+3. OdB, C- 
S/Nrt*+3. 0dB-C&-?fc 6 
[0 07 0] Jt«M3 

3i 



1 82 6 5 0 

16 

* S i , F e&JctTT i ©WtftCC <fc 0 a - A 1,0,* 
OTS5»4##5 1-5 3©VHSffi©^f*-^f^J?Jc 
[0 0 7 1 ] »6nfcWRf--VK»*SB»«l 

[0072] 
[*3] 

3 







0« 














to X) 




Y-S/N 
(dB) 


C-S/N 
(dB) 




jkfr<2> 


(-lOt) 

<#> 


si attt) 


0.22 ♦ Fe^Sm 


0.5 


7 




+3.0 


♦3.0 


95 


6 


75 


6 2 am) 


0.22 • S IfflBSl 


0.12 


7 




+3.0 


♦3.0 


95 


6 


74 


53 at**) 


0.22 • TifflEg) 


1.0 


7 




+3.0 


♦3.0 


95 


& 


75 



[0 0 7 3] mi, a2*5,fc^a3tc^-rj:^tc % #A 

©Mi*tt<'nr*j^ access* offFffiKK c*ff 



[0 07 4] 



ftffl¥-7-l 8 2 6 5 0 



[*frB ]%Hf (1 99 9 ) 1^220 

[2J9#-5f] 82 6 50 

[^B]?^7^(1 9 9 5) 7/3 2 IB 

mpwhr] Qtnttmmi- 1 8 2 7 

[fflOK##] ^W5-3 46 2 48 

CUB 5/708 

C09D 5/23 W 
CF I 3 

CUB 5/708 

C09D 5/23 PQ/ 

[«UB] ¥/&9*£6/52 3H 

[*fIE#?£] 
[ffiiEF^g] 

&«JiCW&Jb»#0. 2-0. 5ym©Jl^^i| 

isra*K c©SLhJS©fltttt»#, 0. 1 - 

0. 3jumOl«Mf^Al 2 0 3 <DftH^^ 
msa«±»»ttB©J5S t iWS2A 1 2 0 3 OtSL^-OW- 

«ia«ai««r*#r*A 1 2 o 3 <m*<o£mm&. «r 

IS^-b^^O. 4-16wt%t*D, 

me a 1 2 o a oa^fc^w^nsifta^, s i . f 

e, Ti, W, Mfir*J«fcCKMn©^i&0 1«J[2Uir* 

ffriaaswa**. -en-ens io 2 , f e 2 o 3 , t i o 

2 . WO a , MgOWt>'MnOiCMUci^, Mft 
r-MieA 1 2 0 3 CD&T-QO. 0 5-5. 0wt%M 

*«M»Jtt*«aKci«s nr ^ sit^ 1 o^miB^ 

BAH*. 

C»iE*f*^a«] 0 0 0 9 



[0 0 0 9] 

(1) - (3) <D*»WCJ:Dafi6Sft&. 

( 1 ) #«att3tfiF#©-*<Dffi±fc % < £ 2 11 
©ife»B*«U &KJi©£Lb®#0. 2-0. 5 /urn 

*5gttS#0. 1-0. 3/xm©j*m»^W«Ali 
0 3 MiB«LbB»ttJB©/5S t ifyIHA 

lz O a OififOTftllldi^ t/d=l-4t* 

0. M8MHV«rd«r«Al, O a (DSi^(DMl 
rt^ iylB^iJtCDO. 4-16wtm0, ItrfBA 1 
2 O s <0tt^CC^W3tiS*W«f^ Si, Fe, T 

1, W, M8r*J<fcCKMn©^^Ol«eti:"C*0 t tWB 

&8S<Bj#. -en^ns iO2.Fe2O3.TiO2. 

WO s . Mg0feJ:O'Mn0tcm/ci# 4 W^CW 
I2A 1 2 0 3 ©te-^CDO. 0 5-5. 0wt%^$tl 

(2) WsBAl, O3 <D%frifi. TbZ-VMtS® 

(3) fffsB&AW*'. ^xyh't>"fi^M 
**«cJ:0JBfiESn/c±SE ( 1 ) */ctt (2) CD^miB 

INBtt. 

[^S!fSlE3] 

mjEtt&mmz) oois 

[0018] 3 *«WO»»ffi»aif*<J[»JbiB» 
fflg©Jl<* t iMMA 1 2 O a ©WttSdi 
t/d=l-4^D. J:^JU(Jt/d = 



»MB¥7- 1 82 6 5 0 



1. 2-3. 8r&£ 0 t/d*C<ommt?ZC£ 
[«IE*f*Bg«J 0 0 19 

hub**] 

(D^mmfc. 0. 4-16wt%, 0< 3- 

[#^*§IE5] 
[*iIE*f^#S£] 9MHI 
[WE*MWB«] 0 02 0 



[0020] ft««$#A 1 2 o 3 ***ff-r6ftw» 

Si, Fe, Ti v W, Mffte<fctfMn»G>7G** 

[*WHjE6] 

mzftmimz) 0021 

[0021] mmsmA 1 2 o 3 ^*w-r^aia»© 

MliUtK, *fta»*-ett-e*iS i0 2 , Fe 2 o 
a , Ti0 2 , WO a , MfirO*5«fctfMnOCC*»Ofc 
it, tSH-CO. 05-5. 0wt», cfc0$?3SO<« 
0. 08-2. Owtrn^.. c ©J: ^ c 

7, aB*o»©»*3WSTo^-r<as, 



-n 2- 



